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DETAILED ACTION 

1 . The cancellation of claims 6 and 12-28 in Paper filed on 4/2/07 is acknowledged. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-5 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Rodgers et al (US. 2004/0126925). 

Regarding claim 1, Rodgers (Fig. 3E) discloses a phase change 
memory cell fabricated on a semiconductor substrate 30 comprising: an insulating 
dielectric layer 32; a thin conductive film 34 having a first film thickness on the dielectric 
layer 32, the plane of the film 34 being generally parallel to the plane of the dielectric 
layer 32; a chalcogenide layer of a phase change material (corresponding to element 37 
formed within the trench 36 ) (par. [0005]) having a second film thickness supported by 
the dielectric layer 32, wherein the phase change material 37 formed within the trench 
36 and the thin conductive film 34 are not relatively superjacent or overlap, the phase 
change material 37 formed within the trench 36 has a substantially planar top surface 
and a substantially uniform thickness; an electrically resistive interface 39 between the 
thin conductive film 34 and the phase change material layer 37, the interface 39 being 
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defined by an area of engagement between the film 34 and the layer 37 formed within 
the trench that is generally normal to the plane of the dielectric layer 32, and wherein 
the thickness of the thin conductive film 34 is less than the thickness of the layer of 
phase change material 37 at the interface; and an electrode 38 superjacent to the 
phase change material layer 37, wherein the portion of the electrode 38 superjacent the 
phase change material layer 37 is also in electrical contact with the phase change 
material layer 37 (claim 1), and wherein the electrode 38 having a thickness extends 
away from the phase change material 37 in a direction perpendicular to a major surface 
of the substrate 30 (claim 29). 

Regarding claims 2-3 and 5, Rodgers's Fig. 3E further discloses that the width of 
the conductive film 34 generally parallel to the plane of the dielectric layer 32 and the 
height of the conductive film 34 generally normal to the plane of the dielectric layer 32 
determine the area of engagement (claims 2-3 and 35). Therefore, the current path 
from the interface into the phase change material layer 37 inherently lies in a direction 
substantially parallel to the plane of the substrate, and the current path from the phase 
change material layer 37 into the contact 38 inherently lies in a direction generally 
normal to the plane of the substrate (claims 5 and 33). 

It is noted that the electrical resistance of the interface is inversely proportional to 
the area of engagement (claims 2) because the conductive resistance is inversely 
proportional to the conductive area. It is also noted that the process limitations recited 
in a "product by process" claims 3 and 35 (determined by photolithography, by 
deposition parameters) would not carry patentable weight in a claim drawn to structure 
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because distinct structure is not necessarily produced. In re Thorpe , 227 USPQ 964 
(Fed. Cir. 1985). 

Regarding claim 7, Rodgers's Fig. 3E further discloses that the phase change 
material layer 37 resides in a trench 36 formed in the dielectric layer 32, the bottom 
surface of the trench 36 and the phase change material layer 37 being below the upper 
surface of the dielectric layer 32. 

Regarding claim 4, because the width of the conductive film 34 is parallel to the 
plane of the substrate, the heat produced by current through the interface 39 would also 
flow from the interface 39 into the phase change material layer 37 in a direction parallel 
to the plane of the substrate. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-5, 29-33, and 35-38 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lung (US. 2004/0248339). 

Regarding claims 1, 29 and 30, Lung (Fig. 10) discloses a phase change 
memory cell fabricated on a semiconductor substrate 100 comprising: an insulating 
dielectric layer 400; a thin conductive film 700 having a first film thickness on the 
dielectric layer 400, the plane of the film 700 being generally parallel to the plane of the 
dielectric layer 400; a layer of a phase change material 900 (par. [0049]) having a 
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second film thickness supported by the dielectric layer 400, wherein the phase change 
material 900 and the thin conductive film 700 are not relatively superjacent, the phase 
change material 900 has a substantially planar top surface (see Fig. 10 below for 
clarification) and has a substantially uniform thickness (par. [0047], last 3 lines); an 
electrically resistive interface 901 between the thin conductive film 700 and the phase 
change material layer 900, the interface 901 being defined by an area of engagement 
between the film 700 and the layer 900 that is generally normal to the plane of the 
dielectric layer 400; and an electrode 1 100 superjacent to the phase change material 
layer 900, wherein the portion of the electrode 1 100 superjacent the phase change 
material layer 900 is also in contact with the phase change material layer 900 (claim 1), 
and wherein the electrode 1 100 extending away from a substantially planar top surface 
of the phase change material layer 900 in a direction generally perpendicular to a major 
surface of the substrate 100, the electrode 1100 not being coterminous with the phase 
change material layer 900 (claim 29). 




Fiaio 
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Lung does not disclose that the thickness of the thin conductive film 700 is less 
than the thickness of the phase change material 900 at the interface. 

However, Lung further teaches that the dimensions of the sidewalls for the thin 
conductive film 700 may be constructed "very small" and of a uniform thickness, the thin 
sidewalls can allow for low current and high density memory cells to be formed (par. 
[0053]). Accordingly, it would have been obvious to form the thin conductive film 700 
having a thickness being "very small" and less than the thickness of the phase change 
material 900 at the interface in order to provide a memory cell having low current and 
high density. 

Regarding claims 2-3, 5, 33 and 35, Lung's Fig. 10 further discloses that the 
width of the conductive film 700 generally parallel to the plane of the dielectric layer 400 
and the height of the conductive film 700 generally normal to the plane of the dielectric 
layer 400 determine the area of engagement (claims 2-3 and 35). Therefore, the 
current path from the interface into the phase change material layer 900 inherently lies 
in a direction substantially parallel to the plane of the substrate, and the current path 
from the phase change material layer 900 into the contact 1 100 inherently lies in a 
direction generally normal to the plane of the substrate (claims 5 and 33). 

It is noted that the electrical resistance of the interface is inversely proportional to 
the area of engagement (claims 2) because the conductive resistance is inversely 
proportional to the conductive area. It is also noted that the process limitations recited 
in a "product by process" claims 3 and 35 (determined by photolithography, by 
deposition parameters) would not carry patentable weight in a claim drawn to structure 
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because distinct structure is not necessarily produced. In re Thorpe , 227 USPQ 964 
(Fed. Cir. 1985). 

Regarding claims 4 and 32, because the width of the conductive film 700 is 
parallel to the plane of the substrate, the heat produced by current through the interface 
901 would also flow from the interface 901 into the phase change material layer 900 in a 
direction parallel to the plane of the substrate. 

Regarding claims 6 and 31, Lung's Fig. 10 further discloses that the phase 
change material layer 900 and the thin conductive film 700 are not relatively superjacent 
or subjacent, and the conductive material 700 comprises a high band gap and high 
thermal conductivity material of titanium nitride (par. [0051], last 3 lines). 

Regarding claim 36, Lung (Fig. 10) discloses a memory cell, comprising: a layer 
of phase change material 900; and an elongated thin conductive film 700 having one 
end engaging a side of the layer 900to define an interface 901 having a width and a 
height, wherein the thin conductive film and the layer of the phase change material 
engage at an interface and wherein the thin conductive film 700 has a thickness at the 
interface that is thinner than the phase change material 900 at the interface; an 
electrode 1 100 immediately adjacent the phase change material layer 900 and 
extending away from the bottom surface of the phase change material 900 in a plane 
substantially perpendicular to a longitudinal axis of the elongated thin conductive film 
700. It is also noted that the process limitations recited in a "product by process" claim 
(determined non-photolithographically, by thin film deposition parameters)) would not 
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carry patentable weight in a claim drawn to structure because distinct structure is not 
necessarily produced. In re Thorpe , 227 USPQ 964 (Fed. Cir. 1985). 

Regarding claims 37-38, because the width of the conductive film 700 generally 
parallel to the plane of the substrate and the height of the contact 1 100 generally normal 
to the film 700, the current flows from the interface into the phase change material layer 
900 generally parallel to the film 700 and the current flows out of the layer 900 into the 
contact 1 100 generally normal to the film 700. 

6. Claims 7 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lung et al (US. 2004/0248339) in view of Ha et al (previously cited in IDS). 

Regarding claims 7 and 34, Lung does not disclose that the phase change 
material layer 900 resides in a trench formed in the dielectric layer 400. 

However, Ha (Fig. 1b) teaches the forming of a phase change material GST 
residing in a trench formed in the dielectric layer ILD. Accordingly, it would have been 
obvious to modify the memory cell of Lung by forming the phase change material layer 
900 within a trench formed in the dielectric layer 400 because such forming of the phase 
change material layer would provide the memory cell having a compact structure, as 
taught by Ha (see abstract paragraph). 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lung and 
Ha et al as applied to claim 7 above, and further in view of Lee et al (US. 6,806,528). 

Neither Lung nor Ha discloses a transistor formed on the substrate and in the 
dielectric layer as claimed. 
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However, Lee's Fig. 3A teaches a transistor 120 formed on the substrate 100 
and in the dielectric 250 and being electrically connected to a thin conductive film 260a. 
Accordingly, it would have been obvious to connect the thin conductive film 700 of Lung 
to a transistor formed on the substrate and in the dielectric in order to perform program 
and read operations of the phase-change memory device, as taught by Lee (column 10, 
lines 21-24). 

8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rodgers 
et al in view of Lee et al (US. 6,806,528). 

Rodgers does not disclose a transistor formed on the substrate and in the 
dielectric layer as claimed. 

However, Lee's Fig. 3A teaches a transistor 120 formed on the substrate 100 
and in the dielectric layer 250 and being electrically connected to a thin conductive film 
260a. Accordingly, it would have been obvious to connect the thin conductive film 34 of 
Rodgers to a transistor formed on the substrate and in the dielectric in order to perform 
program and read operations of the phase-change memory device, as taught by Lee 
(column 10, lines 21-24). 

Allowable Subject Matter 

9. Claims 9-11 are allowed. 
See reasons of record. 

Response to Arguments 

10. Regarding the Rodgers reference, Applicant argues that Fig. 3E of Rodgers does 
not suggest that the phase change material layer has a "substantially uniform thickness" 
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as amended because the phase change material layer 37 has a large thickness where it 
connects with the conductive film 34, and a smaller thickness in a separate area in 
which it contacts the electrode 38. 

This argument is not persuasive. It should be noted that claims in a pending 
application should be given their broadest reasonable interpretation. In re Pearson, 
494.2d 1399, 181 USPQ 641 (CCPA 1974). In this case, the phase change material 
portion 37 formed above the trench area in which it contacts the electrode 38 is not 
relied on for teaching as "a layer of a phase change material" as claimed, but rather, the 
phase change material portion 37 formed within the trench where it connects with the 
conductive film 34 is relied on for teaching as "a layer of a phase change material" as 
claimed. And clearly, the phase change material layer 37 formed within the trench has 
a substantially planar top surface and substantially uniform thickness. 

Regarding Applicant's arguments with respect to the Lung reference, the new 
ground of rejection is applied because of the new issues presented in the amended 
claims (see ground of rejection for more details). 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phat X. Cao whose telephone number is 571-272-1703. 
The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



r * 
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